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EXECUTI VE SUMVARY

The Federal Aviation Regul ations cover, in varying degrees, the
subject of weather information: weather information sources allowed
by regulation; weather information dissem nation by the airlines
to their crews for briefing; and, training of crews in the use and
interpretation of weather information. This study was undertaken
to determne to what extent the airline industry needs nore
sPecific gui dance governing weat her information to be provided to
flight crews.

A study of 17 airlines, major and regional, was conducted. Fifteen
were interviewed on-site, and two were contacted by tel ephone.
Seven weat her vendors were contacted to get a sanpling of services
available to the airlines. Four of these were visited on-site, two
submtted information on their services, and the representative of
anot her vendor was interviewed during a visit to a carrier at which
he was present. Concurrently, aLpA (Airline Pilots Association)
conducted a survey of airline pilots and kindly let us use the
results for inclusion in our work.

Mbst of the airlines contacted in this study use a conbination of
weat her information sources - receiving all the FAA 604 and
National Weather Service data, and utilizing the services of the
weat her vendors. O the airlines studied, nore than 50 percent
utilize nmore than one vendor source. However, only 35 percent of
the studied airlines take advantage of the custom zed services
of fered by the vendors. (I't is not clear whether the custom zed
services available from the weather vendors constitute a "source
approved" Dby the NWS.) Custom zed services, such as tailored
station forecasts, can be very useful to an airline. The forecasts
provided by the NWs frequently have conditional remarks which are
operationally limting. They are also designed for a wi de spectrum
of users, rather than specifically for the airline industry. The
forecasts available through many of the weather vendors are
i ndustry-specific and usually elimnate the conditional remarks
which are operationally limting. They have al so been found, at
| east with sone vendors, to be far nore accurate than the forecasts
of the NW6. However, unless the question of the legality of their
use is resolved, nany airlines will not use them  This is a
gquestion that needs resolution to provide clarification, and
greater operational flexibility, for the airlines.

Weat her information dissemnated to the crews for prerel ease
briefing is another subject dealt with in the FARs. The regul ation
states that the crews nust be given "all avail abl e weat her reports
and forecasts of weather phenomenon..." \Wile there is a basic
group of data which is given to nost crews - sAs (hourly surface
observations), FTs (termnal forecasts), NoTaMs, and SI GVETS - the
regul ati on does not specify what precisely is required. Two of the
studied airlines didn't provide NoTaMs, and three (including one
maj or carrier) didn't provide SIGQVETS. About 50 percent went
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beyond the basic information and expanded it to include the areas

around the stations in the flight plan, Less than 50 percent
provided forecasts for the areas of departure, en route,
destination, and alternate. Only one of the studied airlines

provi ded sAs for stations along the route of flight.

On the subject of the training of crews about weather, the FARs
are very specific concerning initial, transition, and upgrade
training, and less specific wth regard to recurrent training.
The manner in which the airlines approach this training is not
standardi zed. Some carriers need a directive specifying what they
must do, and monitoring to assure that they conply.

The ALPA survey indicated that many of the respondents did not
agree with the airlines about the anount of training provided, or
needed, and the anount of weather information provided, or needed,
for prerelease briefing. Mst respondents felt that nore training
should be forthcomng to provide an information base from which to
make proper flight planning decisions. Additionally, nost felt
they should have nore infornmation for prerelease briefing. The
informati on requested ranged fromnore en route information, to
accurate in-flight updates, to nore graphics, to any kind of real-
tinme information.

O the airlines studied, over 50 percent were making an attenpt to
satisfy the regulations, and some were going far beyond that
required of them Slightly less than 50 percent were deficient in
some way - either in what they gave their crews for prerel ease
briefing, or in the manner in which they trained their crews. In
the latter group, some seened deficient by intent, sone for |ack
of clear direction, and some for a conbination of the two. The
study brought out the need for a directive of some kind which woul d
give clear direction for standardization of at |east the m ninmm
requi renents.

TSC recommends that the FAA consider the follow ng actions:

1. Devel opnent of a national standard, on weather information
and training, for PoIs and FAA inspection teans to follow
District autononmy has led to confusion and non-standardi zation
t hroughout the industry.

2. Forthcom ng directives be applied to all segnents of the
industry, including nonscheduled airlines. The directive should
consider the differing operational requirenents of different
segnents of the industry, such as the regionals.

3. Provisions for clarification of the regulations dealing with
the use of weather services other than those provided by the NS
and the FAA. The use of certain weather vendor services, such
as tailored forecasts, has been disallowed by sone FAA personnel,
and al | owed by ot hers. This confusion can serve to give one
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1. | NTRODUCT| ON

The Federal Aviation Regulations cover, in varying degrees, the
subj ect of weather information: weather information sources
allowed by regulation; weather information dissem nation by the
airlines to their crews for briefing; and, training of crews in
the use and interpretation of weather information. This study
was undertaken to determne to what extent the airline industry
needs nore specific regul ations governing weather information.

A study of 17 airlines, major and regional, was conduct ed.

Fifteen were interviewed on-site, and two were contacted by

t el ephone.  Seven weat her vendors were contacted to get a
sanpling of services available to the airlines. Four of these
were visited on-site, two submtted information on their

services, and the representative of another vendor was questioned
during a visit to a carrier at which he was present. Also, ALPA
(Airline Pilots Association) conducted a survey of airline pilots
and made the results of the survey available to us.

The Weather Information Study dealt with in this report
enconpasses the acquisition of weather data by Part 121 and Part
135 air carriers (including the use of vendor services), their
met hods of dissem nating weather information to the crews for
briefing prior to flight departure, and how they train their
crews in the use of the weather information.

1.1 REASON FOR WEATHER | NFORMATI ON STUDY

In the airline industry, at the present time, there exists
consi der abl e confusi on about what weather information is
required to be provided crews for preflight briefing. In our
opi nion, the FARs dealing with the subject - 91.5, 121.599,
121. 601, and 135.213 - are not sufficiently specific to
provide clear direction on the matter. Some carriers,
especially those in the regional ranks, expressed confusion
over what is a legally required m ninmum of information that
they nust give their crews. Sone also told of instances of
one POI setting guidelines only to be contradicted by a
subsequent PO, or an inspection team

Because of this confusion, it became obvious that sone

st andardi zati on should be forthcomng, to at |east set
mnimuns for the anount and type of weather given, or
available, to a crewprior to flight departure. And, that

m ni muns shoul d be established for the training of those
crews in the use and interpretation of the weather data

recei ved, and the weather encountered in their daily
operations. The study was to determ ne what current industry
practice is, to nmake recommendations for m ninum standards to
be adhered to in the future, and to determne the need for
further guidelines or regulations.
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predeterm ned parameters of visibility and ceiling (bel ow

m ni muns for an approach for the carrier at a particular
airport, as an exanple), changes in NOTAM status, SIGMVETS,
etc., and print that information on an as-reported basis.

The receipt of the other-than-hourly information alerts the
di spatchers, or their counterparts at Part 135 operators, to
data affecting their flights of which they m ght otherw se be
unawar e.

2.2 QIHER SOQURCES

The basic sources of weather information are the NWS
(National Wather Service) and the FAA. Most weat her
information in the United States is gathered and di ssem nated
by these two organizations, and is augnmented by data fromthe
Departnent of Defense (DoD),, the U S. Coast Guard, the air.
carriers, and contract weather observers. The information is
available to users either by telephone long line fromthe
Nati onal Meteorol ogi cal Center, Suitland, ryland or the
Weat her Message Switching Center, Kansas Cty, Mssouri. It
is also available via one of the GOES satellites through a
satellite earth station

I n areas not manned by weather observers, there are other
means of surface observation. Automated Weather Observing
Systens (AWDS) provide varying degrees of weather

information. AWDS 1 provides altineter setting, w nd speed
and direction, tenperature, dewpoint, and density altitude.
AWOS 2 adds visibility to that information. AW 3 provides
all AWOS 2 data and adds cloud/ceiling data. This data is
accessible over a radio frequency, via the voice portion of a
| ocal navaid, and frequently via telephone. The infornation
gat hered by an AWOS can be used by a Suppl emental Aviation
Weat her Reporting Station (SAWRS). In that case, personnel

of a fixed base operator (FBO or an airline, at an airport

wi thout full-time FAA or NWS personnel, use the data to issue
weat her observations approved by the Administrator. One such
exanple is Aspen, Colorado. There are also Autonmatic

Met eor ol ogi cal Observing Stations (AMOS) at about 90 renote,
unstaffed, or part-time staffed, |ocations throughout the
country. The tull paraneter AMOSs report tenperature, dew
point, w nd speed and direction, pressure, and precipitation
amount. The data recorded is autonmatically reported into the
aviation weather network. At staffed AMOS |ocations, an
observer may manual | y add observations, and cal cul ati ons, of
sky condition, visibility, weather, obstructions to vision,
and sea level pressure. Partial paranmeter AMOSs report only
sonme of these elenents, normally wind. These observations
are not normally dissenm nated through aviation weather
circuits.
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For nost areas of the country, there are the chain of Flight
Service Stations (FSS), and Automated Flight Service Stations
(AFSS), which provide weather briefing and flight plan
services for general aviation, and air carriers, as
requested. Flight Service Station Specialists are
certificated bK the NW6 as Pilot Weather Briefers. Al though
t hey cannot nake original forecasts, they can provide ful
briefings on the conditions expected along a route of flight
and at a destination. They can al so provide abbreviated
briefings and in-flight briefings.

For air carriers flying beyond the confines of the United
States, there are also Term nal Aviation Forecasts (TAFS) and
Surface Aviation Weather Reports in |CAO format (METARS)
These can be procured from carswell Air Force Base and are
al so avail able through the various national neteorol ogical
offices of the countries in which the flag carriers operate.
In the instance of one carrier serving South Anerica, (D), a
combi nation of sources is used. In sonme of the countries in
whi ch they operate, they utilize the weather reports of the
| ocal flag carrier, forwarded by another U S. flag carrier
Pan Am  For the bal ance of the countries they serve, they
take the weather reports fromthe |ocal governments and
forward themto their Santiago, Chile, facility to be put
into English computer |anguage. They are then dissemn nated
t hroughout South America I1n the stations where they are
needed, or forwarded to the States for dissem nation there

2.3 SOURCES UTILIZED BY THE Al R CARRI ERS

Traditionally, the larger carriers had neteorol ogy
departnents of their own, and produced whatever products they
desired fromthe basic FAA and NWS data. Since deregul ation,
and t he acconpanyi ng econom c constraints on the carriers,
only four of the najor carriers studi ed have neteorol ogy
departments renaining, and the departnents are often pressed
to justify their existence. The other major carriers, and
many of the regional carriers, avail thenselves of one or
more of the vendor services. Table 2-1, "WEATHER SERVI CES
UTI LI ZED BY AIRLINES," gives a representation of what
services are utilized fromthe vendor services available. Al
but one of the nmgjors, and half of the regionals, receive the
full FAA 604 data. The full range of NWS data is received by
all the regionals and all but one of the mpjjors. Al the
carriers contacted use sonme form of PC-based weather data
retrieval. The availability of a neteorologist on call for
consultation is utilized by all the majors and only one of
the regionals. The nunmbers are far snaller when it cones to
the utilization of customzed services. Less than half of
the mpjors, (A, C, & D), use tailored forecasts that are
provi ded by the vendors, and only two regionals, (K & Q, do,
despite the fact that those who use them state that they
provide them far greater accuracy. The other mgjors studied
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provide their own tailored forecasts through their
met eorol ogy departnents.

Some carriers utilize as many as three vendors - one as a
primary source, the other two as backups. The choice of
vendors varies from carrier to carrier. |In sone cases, the
decision is influenced by the ability of the vendor to
deliver a certain group of products at a price conpatible
with the carrier's budget. In other cases, budget does not
appear to be a constraint, as in the case of those using
mul ti ple vendor services. The rationale behind the use of
mul ti pl e services was explained by the carriers. One

expl anation was as follows: the primary vendor provides all,
or nost, of the products needed at a favorable price. The
second vendor provides a single service which, initself, is
superior to one provided by the first vendor (such as a
fl1ght plan using Bracknell w nds aloft vs. one using
Suitland Wi nds). Wen |ooked at in an overall package, it
may not be as economically favorable, so just that particular
service is used. The third vendor is contracted on a
strictly as-used basis - i.e., no charge being |evied unless
utilized, and utilized only if the primary vendor service is
unavai | abl e.

One of the trunk carriers which still has its own neteorol ogy
department, (B), receives all FAA and NWS data and still uses
various services fromsix vendors to supplenent this. From
Kavouras they use RADAC, radar coverage of 127 NWS radar
sites. From ARINC they receive winds aloft forecasts. From
Al den they get radar coverage of about 80 NW5 sites as a
backup to RADAC. From UPl they | ease a dedicated phone |ine
to Washington, DC for their DI FAX output. TheK receive TAFS
and METARS from carswell AFB. From Lockheed they receive
sonme flight plans out of Lockheed Jet Plan, although their
nmet eor ol ogy departnent, per se, does not utilize Lockheed Met
Plan. They use all this input of data as a basis for their
own forecasting. They estinmate their annual cost for the use
of vendor services, and the receipt of satellite NA5 data, at
$720, 000 to $1,080,000. This is in addition to approxi mately
$750, 000 per year for the cost of meteorol ogy personnel.

They justify this expense by tracking their accuracy,
conpared to NWS accuracy, and extrapolating the disruption
under which their entire route systemwould operate if forced
to use just NWS and/or FAA data.

One of the major supplenental carriers, (E), handles nothing
but freight. Their entire operation is based on tine
constraints, since any package delivered late is delivered
free of charge. A forecast below mninmunms for a destination
wi || cause themto schedule diversion of the aircraft to

anot her station, with subsequent trucking of the cargo to the
original destination, and the attendant costs. Therqfor&
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legally limting. Should a limting, conditional remark in a
forecast enconpass their entire operating area, a not unusual
situation, they may be forced to suspend operations

throughout their entire route structure.

Many regi onal s use the weather ﬁrovided t hrough the conputer
systemof the major airline with which they are code sharers.
O the regionals contacted for the study, nost utilize sone
services from the vendors, with over half of themusing the
vendor weather as their primary source. |In the cases of the
regionals utilizing custom zed services, they felt that the
weat her data supplied by the vendor provided information,
such as tailored forecasts, unavailable through the airline
conputer system  Even wholly owned subsidiaries, in sonme
cases, were given autonony to nake their own deci sions,
economcally, in the matter of weather data sources, as |ong
as they could justify those decisions operationally.

One case was seen of a regional, (N, wth no major carrier
affiliation, contracting tor weather information froma major
carrier. They used this as a least-cost alternative. This
situation arose through a conbination of circunstances.
Initially there had been a FSS at the field where the

regional was based. The carrier's pilots self-briefed at the
FSS and got whatever information they needed. The FSS was
conbi ned into one of the new AFsss and noved to anot her
location. In the same physical location as the old FSS was a
U.S. Weather Bureau facility which refused to allow the
pilots access to the weather information they had. The
carrier's pilots also had problens receiving briefings from

t he new AFSS, brought on by the inability to get through on
the tel ephone, at tines, or the lack of cooperation on the
part of the AFSS personnel. As a consequence, in order to
assure that they could receive weather information whenever
they needed it, they contracted to receive it through a major
carrier's conputer system They contracted for a mninal
amount of information, at a cost of $400 per nonth, and this
Is the only weather information source they use at their hone
base. The¥ provide their crews wth sas, sps and FTs for the
stations of departure, destination and alternate, and the
crews are expected to get any other information en route from
the controllers, or by a radio call to a FSS

Some carriers, both major and regional, contract with a
vendor, such as System One, to provide a flight planning
service which includes weather. Flight plans for each
specific flight are provided, along with a carrier-specified
amount of weather information for each flight. In sone
cases, this is the only weather information used. As has
been mentioned, one major carrier, (C), professed to receive
area forecasts as part of the weather package provided their
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crews, but in the sanple package they gave the study team no
grea forecasts were included. FAR 121.601 states, in part,

. ..before beginning a flight, the dispatcher shall provide
the pilot in command with all avail able weather reports and
forecasts of weather phenonmena that may affect the safety of
flight,..." Wile area forecasts are not specificaIIK
spelled out in the regulation, it is the opinion of the study
teamthat they were intended to be included. If that is the
case, the intent of the regulation is not being net.

As can be seen above, although there is a wealth of weather
information available fromthe vendors, only a part of it is
utilized by the airlines. The opportunity to receive very
conplete information is there, although the price can vary
consi derably from source to source. Sone of the vendors
provi de a package of services at a reasonable cost, but many
airlines do not take full advantage of these services to
provide a full range of data to their crews for prerel ease

briefing. Section 3 illustrates that many of the airlines
studied provide little beyond the basic data to their crews,
despite the information available to them In nost cases

the reason given is economcs. However, in the case of one
of the majors with a very high neteorol ogy budget, (B), the
amount of information provided their crews for standard
prerel ease briefing is less than that provided by two of the
regionals for their crews. The services are avall able,
albeit in varKin? degrees, depending on the vendor, but in
nnsf_cages, the full range of vendor services is not
utilized.
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WEATHER INFORMATION AVAILABLE TO AIRLINE CREWS

3.1 | NFORVATI ON PROVI DED I N DI SPATCH PACKAGES FOR PRERELEASE
BRI EFI NG

The weather information provided to flight crews for

prerel ease briefing should logically follow a set fornula -
l.e., the co anY spendi ng the nost noney on amassi ng weat her
i nformati on should provide the nost information to their
crews. This isn't the case. One of the small regionals

(N, spends $4,800 per year for weather information, and
gives a bare mninmumof information to their crews (hourly
sequence reports and station forecasts for the stations of
departure, destination, and alternate). One of the trunk
carriers, (B), which spends over $1,000,000 per year for

weat her services, and has one of the few remaining

met eor ol ogy departnentos]y anplifies that information by
adding route and area forecasts, SIGVETS (if applicable),

t ropopause and wi nd/tenperature aloft data, and an

al phanuneric summary of radar reports. This trunk carrier
however, does have other information available to the crews,
at nost stations, if they desire it. Another nmjor carrier
(F), is one of the best exanples of providing a full weather
briefing. They do this for one of the |ower annual costs,
while still maintaining a nmeteorol ogy departnent. Their
annual cost for services was given as $161, 600, exclusive of
| abor costs and the cost for sonme incomng circuits (they
didn't have those costs available). The weather briefing
they provide their crews is very detailed. They provide sas,
SPs, FTs, and field conditions for the stations of departure,
takeoff-alternate, destination, and alternate. They provide
both FM and conpany NoTaMms for departure and takeoff-
alternate stations, for stations in the en route area, and
for stations in the area of the destination and alternate.
They provide sas for the entire en route area. They give

i nformation on the tropopause and w nds/tenperatures al oft
forecasts. In addition, they have a source of information
unique in the industry. They have a turbul ence plot chart of
the continental United States, with overlays of known
nmountain wave areas, provided with each weather briefing
package. Turbulence 1s tracked through their own frequent
pilot reports and through the plotting of winds and fronts
aloft. If active areas exist, the crews are given notices
wi t h geographi cal coordi nates which, when plotted on the
turbul ence plot chart, give thema graphic representation of
where turbul ence exists.  (The turbulence plot charts are
issued mainly to donestic crews unless an International crew
wi |l be transiting a known area of turbul ence.)

International crews, subject to being rerouted by ATC, are
al so given winds aloft forecasts for alternate routes. In
addition, this airline's crews routinely receive field
condition reports with all weather briefing packages.
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An additional step being anticipated by this carrier is the
start of autonated reports fromen route flights, having
Inertial Navigation (INS) on board, about three tines per
hour. This wll require the addition of a black box to
record, and transmt, w nd speed and direction, and outside
air tenmperature fromthe INS, and Gforces (indicative of
turbul ence) fromthe aircraft's central air data conputer.
This information will be transmtted through the ARINC
Communi cati on Addressing and Reporting System (ACARS) to a
discrete conmpany address, and wll be used as a further too
for the forecasting of turbulence.

One of the major Part 121 supplenmental carriers, (E), still
retains a neteorol ogy departnent which has a very heavy input
into not only weather briefing of crews, but also the

sel ection of flight plan routes, and the routing of flights.
Their weat her briefing packages include sas, sps, and FTs for
the areas of departure, destination, and alternate, and for
stations all along the route of flight. (The latter allows
the crewto follow weather trends and frontal novenents.)

I ncl uded al so are custom zed route forecasts, FAA SI GVETS,
and conpany-prepared equival ents of SIGVETS. G aphics are

al so provided. Donestic flights receive radar summary
charts, weather depiction charts, and four wind-and-

t enperature-aloft charts for varying altitudes.

International flights receive six w nd-and-tenperature-aloft
charts for varying altitudes, a 24-hour prognosis chart for
w nds and tenperatures aloft, for the intended altitude of
the flight, a high-level-significant-weather chart for the
ocean being crossed, and a significant-weather chart for the
continent of destination.

This carrier uses a flight plan format devel oped by a foreign
flag carrier, KLM however, they insert their own forecast

wi nds and tenperatures aloft for the final product. Al so,

all flights are flight-planned around areas of significant
weat her prior to departure. (The neteorol ogy departnent
makes the primary input for that decision.) In addition
should their forecasts predict weather to be bel ow m ni nuns
for a particular destination, they will advise routing to
reroute the aircraft to another station, and to set up a
trucki ng operation between the reroute station and the
original destination for delivery of the cargo. Meteorol ogy
clains, although the study teamdid not confirmthis with any
crews, that crews en route will phone patch through to

nmet eorol ogy for guidance around a |ine of thunderstorns
rﬁth?{_t#an seek information fromthe ATC controller working
the flight.

This conpany, because of the constraints encountered with
timely delivery, has a heavy reliance on its neteorol ogy
departrment, and they in turn, have a very heavy input into
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the entire operational process. This helps to account for
the fact that they do not appear to have difficulty
justifying expenditures for weather infornation

One of the regionals studied, a wholly owned subsidiary of a
major carrier, is a combination Part 121 and Part 135
operator, (Q. They spend |ess than $25,000 annually on
weat her col lection and dissem nation, not counting the |abor
costs of their operations department, but they give their
crews a thorough weather briefing package. Their Part 121
and Part 135 crews receive identical briefing packages,
unlike some other conbination carriers interviewed. The
packages consist of route and area forecasts, SsAs, sps and
FTs for stations of departure, destination, and alternate.

Al 'so included are AIRMETS, SI GVETS, and al phanuneric
representations of radar plots.

Table 3-1, "WEATHER BRI EFI NG PROVI DED CREWS,"™ shows that, of
the airlines studied, all provided the basic sAs, SPs and FTs
for the stations of departure, takeoff alternate (if needed),
destination, and alternate. This group of information is
what is considered, by the airlines studied, to be the
"legally required" mnimm One carrier, (F), added field
condition reports routinely, and all but tw, (I & N),
Brovided NOTAM i nformation. Additional information is added
y the airlines desiring to provide nore than just the
basics. As an exanple, the table shows that seven of the
airlines, five mgjors and two regionals, provided sAs, SPs,
and FTs for not just the specific stations involved in the
flight plan, but also for the stations in the areas
surroundi ng those stations. Area forecasts received simlar
treatment. Five major airlines and five regionals provided
forecasts for the departure area, the en route area, the
destination area, and the alternate area. One mmjor and one
regional provided only en route area forecasts, and one
regi onal provided forecasts for the area of the stations in
the flight plan. Four of the airlines studied, (C |, N &
0), provided no area forecasts at all.

As can be seen fromthe foregoing illustrations, the anmount

of weather information provided crews for flight planning
varies considerably. O the four major airlines that have
met eor ol ogy departnents remai ning, one of them (B), provides
less information to their crews than two of the regionals, (H
& L). This would appear to disprove the theory that the
airline spending the nost noney amassi ng weat her information
woul d, logically, provide the nost information to their

Crews.
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to prefer USA TODAY as their primary source.) Wile the cal
to a FSS or AFSS is available to all, the pilots of the

maj ors al nost never utilize it, and many of the pilots of the
regionals prefer to get their information elsewhere. Many of
the regional pilots cite the inability to make tinely

t el ephone contact. Another common conplaint arises when they
can get through and encounter FSS personnel who appear not to
know the job, or who show a | ack of sensitivity to the needs
of the air carrier pilot, or indicate a |ack of tolerance
with the requests for information. Many conplaints from
regional pilots and sone fron1na%or carrier pilots were
received regarding this dissatisfaction with the FSS and AFSS

system
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devel oped (see Section 3.1) to allow automatic weather data
transmssion fromaircraft in flight which have a data |ink
and INS (Inertial hbvi?ation System). This would elimnate
the human factor in pilot reports and would transmt data
about three tines per hour. Wth the database that could be
amassed from having many aircraft use this type of system it
woul d be easy to anal yze upper air fronts, jet streans, and
tenperature curves, and predict turbulence far nore
accurately than can be done today.

The low tech solutions, such as calling a FSS or an ATC
controller to get weather information, will continue to be
preval ent in the regionals because of econom c constraints.
The one notable exception is the conpany nmentioned in Section
3.1 which is trying the CRT for NW5s radar coverage in their
aircraft. This innovation could have a far-reaching effect
on all carriers transiting areas which have NW6 weat her radar
coverage available, and is a good exanple of the enphasis
some alrlines continue to place on providing good weather
information to their crews. The ability of a crewto
adequately plan a flight depends not only qun the expertise
and experience of the crew, but also upon the anount of
information available to that crew. Those wth small anounts
of information available to them nust depend nore heavily on
their expertise and experience to avoid potentially dangerous
situations. Those with large amounts of information can
better flight plan to avoid situations which mght place them
in potentially dangerous positions. Fromthis, one could
conclude that providing a |arge anmount of current weather
information to crews both before and after departure could
lead to greater safety of flight.

The basic data given nost crews fromthe airlines studied
consi sted of sAs, SPs, FTs, and NOTAMS for the stations of
departure, destination, and alternate. O the airlines
studied, there are two which represent the opposite ends of
the spectrum One of the smaller regionals, (N), which pays
$4,800 per year for conputer weather from one of the major
carriers, gives their crews sAs, and FTs for the stations of
departure, destination, and alternate. One of the mmjors,
(F), spends $161, 600 per year, plus |abor costs and the cost
of sonme circuits. Yet they put out a nore conpl ete weat her
package than another of the majors, (B), which spends over
$1,000,000 per year. They give their crews SAs, SPs, FTs,
and field condition reports for the areas of departure, T/O
alternate (if required), destination, and alternate; FAA and
conpany NOTAMS for the stations of departure, T/ O alternate,
and the areas of destination, departure, and en route; SAs
for the entire en route area; FDs and tropopause data; and,
turbul ence plots presenting SIGVET-type information and nore.
Anot her of the regionals, (Q, gives their crews the same
information as the major in the above illustration, with
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m nor exceptions. They do not give field condition reports,
nor do they provide sAs, sPs, FTs, and NoTaMs for the areas
of destination, departure, and alternate, since, with their
smal l er route structure they feel that area forecasts for the
stations and en route area suffice for that. Yet their

annual cost is less than $16,000. This gives some indication
of the lack of correlation between the anount of noney spent
in collecting weather information and the final product
received by the crews for prerelease briefing. Although the
regi onal nentioned obviously has to provide far fewer weather
packages on a daily basis, the costs proportionally are

di sparate. Anot her point can be nade fromthe above dat a.
There is, again, only a limted relationship between the size
of the carrier, whether they are Part 121 or Part 135, and

t he weat her briefing package they give to their crews.
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| NTERPRETATI C]\l

The FARs on initial, transition, and upgrade training - FAR
121.419 (a) (iii) and 135.345 (a) (3) - are very specific. FAR
121. 419 states "(a) Initial, transition, and upgrade ground
training for pilots and flight engineers must include instruction
in at least the follow ng as applicable to their assigned duties:

: (i1i) Enough meteorology to insure practical know edge of

weat her phenormena, including the principles of frontal systens,

I cing, fog, t hunderstorns, and high altitude weat her

situations;' FAR 135. 345 (a) (3) has only one difference in the
text, it speaks to high altitude weather "if a Ppropriate
Recurrent training requirements are |ess speci FAR 121. 427
(b) (2) and FAR 135.351 (b) (2) both state that "Recurrent ground
training for crewrenbers nust include at |east the follow ng: .
(2) Instruction as necessary in the subjects required for initial
ground training...". The key words here are "as necessary."

This woul d give the carriers some latitude in the depth to which
they go in presenting the basics of weather in recurrent

tral ning.

As with other findings in this study, there is diversity in the
training aspect. The programof note is that of one of the
regional carriers, (K. Al crewrenbers receive one full day of
weat her training semannually. One half of the dar I's spent in
review of the basics of meteorology. The other half is spent in
applying the basics to operational considerations, and in
di scussi on of the "hot"™ topics of the day, such as m croburst,
wind shear, etc. This training is in a dition to the training
given in initial and upgrade training, and supplants the training
that would nornally be given at the time of recurrent. Wile
ther do not nmeet the letter of the regulation, this training

d seemto prepare their pilots better for dealing with
weat her than those of nost other carriers studied, including the
major carriers. To require strict adherence to the regulation
m ght di srupt what gives all appearances of being an outstanding
program neeting far nore than the intent of the regulation.
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%hly publicized. Still another regional, (0), does a thorough

of training in a low tech nmanner. They use nostly stand-up

training wth iInstructor-student interaction, charts, and sone
videos. One of these videos is a taped PBS program on w nd shear
and m croburst.

To get a clearer view of what trainin% I's acconplished anong the
various airlines studied, refer to Table 4-1, "TRAI NI NG METHCDS
AND MATERIALS." O the mgjors, (A) uses all neans avail able,
save conputer-assi sted training, and charts, to teach al
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The subject of training in weather-related subjects is covered
clearly in the regulations regarding initial, transition, and
up?rade training. The regulations on recurrent, as mentioned
before, are not quite as specific, for either Part 121 or Part
135 carriers. The study determned that conpliance with the
regulations is not uniform and, in sonme cases, i S nonexistent.
Carrier (D), as an exanple, provides brief instruction on theory
of neteorol ogy and operational considerations in initial
training. They give no weather training at all at the tinme of
upgrade. Carrier (C) teaches |ess than one-half hour of
operational considerations in initial training. [In recurrent
they spend one half-hour, or less, instructing in theory of

net eorol ogy, and wind shear. Yet, carrier (M, a regional,
teaches a full sgeptrun1of subj ects and spends nuch nore tinme
teachi ng them his data, and the remainder of the data shown in
Table Five, indicates again that, there is little relationship
bet ween the size of the airline and the product that they _
produce. In the case of training, sonme of the regionals provide
nuch nore than sone of the majors. The lack of training in sonme
cases shows a departure fromthe regulations that should be

addr essed.
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5. RESULTS OF aLpa SURVEY

The survey of pilots, undertaken by ALPA, provides a sonewhat
different view than the study conducted with the airlines. About
140 questionnaires were sent out to Central Air Safety commttee
chairmen, Local Air Safety commttee chairmen, and menbers of
interested committees. Twenty-eight were returned. Wile 52
percent of the returns were not identifiable by airline, sone
respondents mentioned the name of the airline, and sone of the
returns were identifiable in other ways. O the identifiable
returns, nost could be identified as working for a major carrier
Al though the response sampling is snall, the attitudes displayed
coul d be considered representative of the industry, since they
are fromregionals, major carriers, freight, and passenger
carriers.

The responses confirned a condition nentioned earlier in the
report, dealing with FAR 121. 601 §c), whi ch mandates that the

di spatcher nust informa flight of any significant weather
changes along the route of flight. As was pointed out in Section
3.3, this FAR is not closely followed. The ALPA survey results

i ndi cated that although sone airlines do require close adherence
to this policy, with the mgjority, conpliance was either |acking
in large part, or mssing altogether.

The portion of the survey returns which dealt with training
included some interesting points. One of the respondents, from
an airline not studied, would |like to exchange his company's
stand-up training for conputer-assisted training. He feels that
it would provide himwth nore conplete know edge. In rebutta
were the responses fromfour pilots for a major airline which
uses conputer-assisted training, alnost exclusively. The study
included the airline with the conputer-assisted training, and the
airline denonstrated it proudly, and | auded its success. The
pil ot respondents in the ALPA survey, fromthat conpany,
disagreed. They felt that a return to an instructor-student
dialogue, with nore detail being taught, would produce far better
knowl edge of weather and how to deal with it. One of these
respondents nentioned the difference in his initial training of
many years ago, and the present program That initial training
enconpassed 6 nmonths, and the weather training alone took 20
hours or nmore. The overall training tinme today is about 2
months, and the tinme spent on weather varies wth the student,
since they are using conputer-assisted training. The average
time spent on weather, under the current program is |less than 4
hours. The difference in time spent teaching weather, alone,
cannot provide for a thorough know edge of the subject, in his
opinion. He felt that it is not possible to crama 20-hour
course into 4 hours, or less, and still present the material in
such a way as to pronote thorough understandin% He also felt
that this reduction of know edge, in recently hired pilots,
contributed to a reduced ability to safely plan flights. He
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attributed this change in training enphasis to deregulation, and
its econonmic effect on the airlines. Oher respondents agreed.

Gt her comments on training were indicative of the state of the
industry, with regard to weather. One respondent,

uni dentifiable, was very pleased with nost aspects of initial,
recurrent, and upgrade training, but felt that nore enphasis
shoul d be placed on training for severe weather. Another
response, tromthe pilot of a mgjor airline with a good industry
reputation, which we did not study, was just the opposite. He
told of noinitial training in weather, no upgrade training in
weat her, and alnost no recurrent training in the samesubject.
The majority of the responses fell sonewhere between. Mst felt
that weather training, 1n general, was |acking in depth, and did
not provide sufficient know edge to deal w th weather, either
froma preflight ability to anticipate and plan around it, or
fromthe inflight ability to deal with it. This feeling is
supported, in part, by the tragic takeoff accident at Washington
Nat 1 onal Airport a few years ago, where a DCO9 never achieved
proper rotation speed, and crashed into the 14th Street bridge
One of the major factors in that was the |lack of know edge, on
the part of the crew, of the effects of icing on a swept w ng
airplane, and the effects of icing on jet engines and their
instrunentation. Many respondents felt the lack of know edge was
bei ng perpetuated by Inadequate training.

The ALPA survey also dealt with the weather information received
by, and available to, crews. One comment echoed by half of the
respondents was that they want nore graphic depictions of weather
avallable, and in all stations, not just the hubs. The |ack of
graphics, in general, is indicated by the data in Table Four -
"ADDITIONAL SOURCES AVAI LABLE PRI OR TO DEPARTURE, " (see p. 27).

O the regionals, only (Q has graphic charts available to their
crews. Al of the magjors indicated that they had them avail abl e;
however, by their own admssion, this was nornally only in the
hubs. Al nost all those responding to the ALPA survey stated that
the weather information available in snaller, downline stations
was far |ess than what was available at the hubs. Three
indicated that they felt downline-station weather informtion was
not adequate for proper flight planning.

Anot her comment voiced by a few was the desire to see plain

| anguage weather reports. This was also tied in with a desire to
at least standardize reports so that international crews were not
faced with shifting fromU S, formats, to | CAO formats, to the
formats used by sone of the other countries which mght be
serviced, in order to elimnate confusion and error.

One sector of the industry not exam ned for this study was the
nonschedul ed airlines. One of the respondents in the ALPA survey
flies for a major, worldw de, cargo carrier. Wth this carrier
he has been furloughed attimes, for a total of about 16 years of
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furlough time. During those periods he flew for the nonscheds.
H s comments indicate that the nonsched segnment of the industry
Is one that should be nore closely regulated; in this case,
regarding weather information provided to their crews. He

i ndi cated that perhaps one or two conpanies provi ded decent

weat her support, but the great majority were lacking in this
respect. And, that accurate weather information was al nost
inpossible to get, in flights outside the cotermnous U S. He
was not specific in what was |acking, but his coments indicated
a definite lack of information with nost of the nonscheds he
worked for. He did nmention the nanes of Tower, Arrow, Evergreen,
Ryan, and Interstate as some who shared this problem

O the respondents, about half felt that access to real-tine

weat her information, such as Kavouras' RADAC, or the Al den

equi valent, would be nore useful than some of the information
they currently receive, such as general area forecasts. The |ack
of real-time information is decried by all.

O particular interest in the responses to the ALPA survey were
the comments on the general state of the industry, and sone
conpanies, in particular, as far as weather is concerned. Some
of these comments follow, and are given as received.

"I feel fortunate to fly for an airline that provides all the
weat her information the pilot needs and wants as opposed to
t he guys who rely on the back page of USA TODAY."

T would like the FAA to raise the standards of all carriers

to a high level. This nust be nandated. | know UAL and AAL
will do an outstanding job. It's the peripheral carriers
worry about."

"1'd |ike to see high standards required by FAA for al
carriers. T----'s weather situation is excellent. But in 16
years of furloughs |'ve seen sone pretty pathetic attenpts to
save nmoney. The worst situation is flying out of the country
for nonscheduled carriers. You're basically on your own out
there."

" Conpani es should be required to have their own neteorol ogy
gepa{;nents with adequate staffing for personalized weather
riefings.”

To inprove weather information - "put in a VCR and | atest
edition of PBS AM weather or put on the weather channel for
viewing in ops."
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6. RECOMVENDATI ONS

During the course of this study many comrents were received
regardi ng standardization. These, and the conclusions of the
study team have led TSC to recommend that the FAA consider the
follow ng actions:

6.1 For overall stability in the industry, that the FAA
establish a national standard, regarding weather information
and training, for all PoIs and FAA inspection teans to
follow. The regional airlines studied had nunerous conments
concerning standardization, and some of the majors echoed
them The current nethod of |ocal, or regional, autonony
produces many different answers to the sane question, and is
most apparent when an airline has a change of PO, or an

i nspection. The |lack of standardization |eads to confusion
within the carriers - especially the regionals.

6.2 Apply any action forthcomng as a result of this report
to the entire industry, including the nonscheds. Differences
i n operational requirenments nmust be considered, but the need
to provide current and conplete weather information industry-
w de nmust be met. A regional with a small route structure

w Il not need sone of the things required of a mgjor with a
world-wi de route structure. Exanples of this would be high-
| evel wnds aloft, an en route area forecast enconpassing
hundreds of mles, and tropopause data. However, the same
need will be there for adequate, standardized training and
sufficient weather information for proper prerelease

briefing.

6.3 Resolve the anbiguity concerning the use of the weather
vendor custom zed services. FAR 121.101 states, in part,

"(b) Except as provided in paragraph (d) of this section, no
domestic or flag air carrier may use any weather report to
control flight unless = (1) For operations within the 48
contiguous States and the District of Colunbia, it was
prepared by the U 'S. National Wather Service or a source
approved by the U S. National Wather Service; or (2) for
operations conducted outside the 48 contiguous States and the
District of Colunbia, it was prepared by a source approved by
the Adm nistrator." FAR 135.213 states, in part, "(a)
Whenever a person operating an aircraft under this part is
required to use a weather report or forecast, that person
shall use that of the U S. National Wather Service, a source
approved by the U S. National Wather Service, or a source
approved by the Admnistrator. However, for operations under
VFR, the pilot in conmand may, if such a report is not
avai |l abl e, use weather information based on that pilot's own
observations or on those of other persons conpetent to supply
appropriate observations.” Some carriers, seeing these

regul ations, are concerned that if they use custom zed
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services, such as tailored station forecasts, they will get
in trouble with their pPoIs or be 3igged by an inspection
team That has, in fact, happened. Sone airlines use these
custom zed services with inpunity. Ohers have had trouble
and are leery of using them even though they could be
beneficial operationally. This gray area should be clarified,
and could be incorporated in the reconmendation in 6. 1.

6.4 Specify an irreducible core curriculumfor initial
training. This should present a m ni num anmount of data on al
t he weat her Phenonena that m ght be encountered in the daily
operations of an air carrier. It is also reconmended that
there be a thorough review of that information, for al
crewrenbers, on an annual recurrent basis, and that any
recent new information be included. Since disregard for the
FARs regarding training is ranmpant, this should result in the
upgradi ng of those airlines currently bel ow standard, and yet
woul d al l ow for innovation on the part of those airlines
currently giving nore than is required. This should obviate
the need for additional reviewin a transition or upgrade
situation. It wll also assure that the material is being
covered, and yet may avoid too nmuch repetition and the
resulting boredom and lack of interest. This should not be
subject to nodification or reduction by |ocal POI review.

6.5 Insure that the anmount of weather available in downline
stations is the same as that available in the hubs. There
are many trip sequences that lay over in small cities and
originate there the following day. For themto have |ess
weat her information for flight planning for the day than the
originators at the hubs doesn't make sense. The current
means of providing weather in nost smaller stations puts |ess
i nportance on the flights originating at those points, and in
so doi ng dimnishes their optimm opportunity for safe flight
pl anni ng.

6.6 Develop a very specific requirenent for the m ninum
anount of weather to be issued for flight planning. This
shoul d include, but not be limted to, SAs, SPs (If
applicable), and rrs for the areas of departure, takeoff
alternate (if required), destination, and alternate; FDs for
the filed route of flight and at |east one alternate route;
FAs for all areas within 100 mles of the projected route;
SAs and FTs for nost of the stations wthin 100 mles of the
projected route of flight (this to give sone indication of
frontal novenents and other trends); and SI GVETS, AIRMETS,
and PIREPS for the route of flight. It is also reconmended

t hat sonme graphics be nmade available ~ the graphics nost
requested are radar summaries. Size of route structure would
di ctate scaling dowmn sone of the recommendations to fit the
needs of the regionals. For them as an exanple, a forecast
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covering their route structure would suffice, rather than Fas
for all areas within 100 mles of the projected route.

Anot her consideration, with the regional carriers, is the
sources of weather available to themin some of the very
smal | stations they serve. In nmany cases, the only thing
available is a phone call to a FSS or an AFSS. From conmments
made by many of the regionals studied, this ranges fromless
than satisfactory to unsatisfactory. If some nmeans of
restructuring the FSS/ AFSS systemis not avail able, perhaps
it should become a requirement for a city desiring airline
service to put in an AWOS, and the airline to certify its

| ocal personnel to operate a SAWRS. Although this would be a
costly procedure, it would certainly be |ess costl¥ than an
acci dent caused by the lack of proper information tfor flight
pl anning.  Anot her suggestion nade would be to have air
carrier specialists in the Fss/aFsss. This solution would

al so have to address the basic problem nentioned earlier of
apparent lack of interest, or tolerance, on the part of

FSS/ AFSS personnel .
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13.2.1 Subject nmatter?

13.2.2 Time allotted?
13.2.3 Method of training?

13. 2.4 What tesfing is given to determ ne conpetence?

13.3 What review is given in upgrade training?
13.3.1 Subject matter?

13.3.2 Time allotted?
13. 3.3 Method of training?

15. 5.4 VWat testing 1S given to determne conpetence?

13.4 What sort of additional training, if any, is given to
crews flying routes to;
13. 4.1 West Coast:
13.4.1.1 Rocky Muntains
13.4.1.2 Sierra Nevadas
13.4.1.3 Anchorage
13.4.2 Cari bbean

13. 4.3 Europe
13.4.4 Pacific
13.4.5 O her

13.5 I's there a program of annual review of seasona
rem nders for winter and summer?
13.5.1 What does it consist of?




13.6 Is training given in hi%h al titude neteorol ogy such as
mount ai n wave, clear air turbulence, etc.?
13.6.1 What does it consist of?

13.7 Wuld it be possible to get copies of the syllabus and
materials for training on weather and seasonal reviews?
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1.2.1.3 Videotapes?
1.2.1.4 Hone study?

1.2.2 How nmuch time was spent on each area?
1.2.2.1 Lecture?
1.2.2.2 Conputer-assisted instructions?
1.2.2.3 Videotapes?
1.2.2.4 Hone study?

1.2.3 Did you feel it just repeated information previously
| earned, or did you feel it was worthwhile?

1.2.4 If it covered information new to you, did you fee
that the coverage was sufficient?

1.2.5 Did the training cover frontal systens hourly
sequence report and station forecast interpretation ,

w nds al of t , different weather formats that m ght De
enﬁountered in flying outside the Continental U S. ,

ot hers? A

1.2.6 What changes do you think should be nade?
1.2.6.1 What should be reduced?

1.2.6.2 What should be increased?

1.3 If you start flying, or the conpany acquires, new routes
whi ch have significant weather pattern di fferences from
routes previously flown, do you receive differences training
for the new areas flown?

1.4 In upgrade training, is there a conplete review of
weat her phenonena and the interpretation of weather
i nformation?

1.4.1 Do you feel this provides you with sufficient
know edge to properly plan and operate a flight?

1.4.2 If you don't feel that way, what would you Iike
to see included in the training?
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2.3 Does this information differ for different stage

| engths? (i.e., 150 - 300 NM greater than 300 NM) Pl ease
i nclude a copy of weather packages for both short haul and

| ong haul if you can.

2.4 |f the above are not included in your departure papers
package, is it because the conpany is trying to save noney,
or some other reason of which you are aware?

2.5 O the above, do you utilize all of themin flight
pl anning, and, if not, which ones do you not use, and why?

2.6 Are there other things you would like to see included in
t he weather information that you receive with flight
departure papers?

2.7 |If you want nore information, which of the follow ng
sources are avail abl e:

2.7.1 Direct phone line to conpany weather departnent?
2.7.2 Direct phone line to dispatch?

2.7.3 Mre information available through the conputer that
you can pul | up?

2.7.4 Phone to Flight Service Station?
2.7.5 Oher (Specify)?

2.8 If there are any significant changes in the route or
destination weather while you are en route, does the conpany
contact you?

2.8.1 If so, do they contact you in sufficient tinme to |et
you make a proper decision whether to press on or divert?
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GLOSSARY
ACARS ARI NC Communi cati ons Addressing and Reporting System
AFSS Aut omated Flight Service Station
AIRMET Airman's neteorol ogical information; an in-flight
advi sory forecast of conditions possibly hazardous to
l'ight aircraft or inexperienced pilots
ALPA Air Line Pilots Association
AMOS Aut onmati c Meteorol ogi cal Observing Station

ARl NC Aeronautical Radio, Inc.

ATC Air Traffic Control

AWOS Aut omat ed Weat her CObservi ng Systens
CAT Clear Air Turbul ence

CWA Cent er Weat her Advisory

FA Area Forecast

FAA Federal Aviation Adm nistration

FAR Federal Aviation Regul ations

FBO Fi xed Base Qperat or

FD W nds and tenperatures aloft forecast
FSS Fl ight Service Station

FT Term nal Forecast

| CAO International Cvil Aviation O ganization

LAWRS Limted Aviation Wather Reporting Station - usually a
control tower

METAR Surface aviation weather report, in | CAO format, for
other than U. S. stations

NMVC Nat i onal Meteorol ogi cal Center

NOTAM Notice to Airnen

N6 Nati onal Weather Service, National Cceanic and

At mospheric Adm nistration, Department of Commerce

Gl
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